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Abstract

Some Aspects of Optical Devices and Protocols in Scientific Parallel Computing

Chapter 1:  This chapter highlights the need of scientific parallel computing in order to solve
complex scientific problems like Genome sequencing, design of atom bomb, re-entry
trajectories of space vehicles etc. that demand large scale computations. Many scientific
programs are also listed that were initiated to develop such large infrastructure. This led to
the evolution of various architectures for communication technologies as a result today the
computation speeds of scientific parallel computers are observed to have surpassed the peta
FLOPS mark. The chapter makes a significant mark on the Indian contributions to the
development of communication technologies in scientific parallel computing especially the
Floswitch at the Flosolver lab of National Aerospace Laboratories, Bangalore. The chapter
concludes with the mention on emerging challenges, new paradigms and possibilities in the
development of the Floswitch.
Chapter 2: The chapter spans the development of different versions of Parallel computers
at Flosolver and the evolution of Floswitch with its significance to various
computationally challenging problems like TSP (Transonic Small Perturbation) equations
which is non-linear partial differential equations, the solution to Navier-stokes equation
etc. whose importance in CFD (Computational Fluid Dynamics) is difficult to overstate.
The salient features of the Floswitch are also listed and the chapter concludes by stating
the scope of the thesis and the problem definition.
Chapter 3: The chapter focuses on the scalability issues of Flosolver series of parallel
computers and discusses the role of optical communication in its realisation. Existing
state of technological development in the Flosolver programme is also briefly described.
The chapter concludes by stating the scope of the work for the present thesis that is
outlined and explained in the subsequent chapters.
Chapter 4: The chapter sketches the next stage of logical development which forms the
core of the present investigation. The traditional approach of using off the shelf
processor for Floswitch characterised in the earlier series of Floswitch is discarded and
the fresh approach is suggested which turns out to be efficient by an order of magnitude.
A brief discussion is presented for such a qualitative change.
Chapter 5: The chapter presents the detailed design methodology for the new improved
architecture of the Floswitch and its stepwise implementation techniques. It describes
the data flow mechanism in the new architecture and presents the analysis supported by
the waveforms. It concludes by stating that in order to put the achievement in a broader
perspective, there is a need for analysis of communication times of various standard
communication devices for large scale computations.
Chapter 6: The chapter presents an analysis of a legacy code VARSHA that
involves large scale computations, on a parallel computing environment using
communication devices like Ethernet, InfiniBand and the Floswitch. The graph
obtained suggests that the performance of the new improved architecture of
Floswitch competes with that of the InfiniBand which is a significant achievement.
Chapter72: The chapter details the results obtained and the conclusions drawn based on the
comparative analysis of the performance statistics of the Floswitch along with the other
standard available communication devices, Ethernet and InfiniBand. The research work is
the significant contribution in the improvement in existing technology that forms the
fundamental block of future Large Scale Computing systems


